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Capacitors should be located
near the Vcc pins of the
Altera chip (pins 3, 18, 34,
39, 51, 66, 82, and 91).
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Transformer should
be shielded

Clock crystal should be a
SG-615P-12.0000MC2 by
EPSON, Inc..

Move 0 Ohm resistor to change
TIMEOUT configuration
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IN
IN
/OE

OUT
OUT

/OC

OUT

C250

68p

C252

68p

C569
0.1u

R519
300

R513

43.2

R517

43.2

R514
91

TP122
1

R516
300

R520
91



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SVX Chips

(Front Panel)

80-pin connector is to be a Mini-D,
3M part number N10280-52E2VC

Clock signals go through the
10-contact header to a daughter
board with coax connectors. 
Coax Connectors are Johnson MMCX
connectors (p.n. 135-3701-311)

(a.k.a. Temp_Ret_A)

(a.k.a. Temp_Ret_B)

(Back Plane)

> 1.2k       EIA 0603
1.1k         EIA 1206
1k           EIA 0805
910          EIA 0603 1/16 W

The Follwing resistor values and
to be in the indicated package:

< 250        EIA 1206 1/8 W

Sequencer Side

250-900      EIA 0805 1/10 W

HEP008 3.3

Channels A & B Connectors

B
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Title

Size Document Number Rev

Date: Sheet of

DVDD_A

AVDD2_A

DVDD_B

AVDD_B

AVDD2_B

VCAL_Bo

Temp_A

P_In_oA
Mode0_oA
Mode1_oA

Ch_Mode_oA
DValid_oA
Pr_Out_oA

Clk_OUTa

Clk_OUTb

/Clk_OUTb

Temp_B

DValid_oB

Mode1_oB
Mode0_oB

Ch_Mode_oB

P_In_oB

Pr_Out_oB

HDI_EN_A

HDI_EN_B

DIR_A

DI5a

DI1a

DI2a

DI3a

DI6a
DI4a

DI7a

P_In_iA
Mode0_iA

Mode1_iA Ch_Mode_iA

DValid_iA
Pr_Out_iA

DIR_B

DI0b

DI5b
DI1b

DI2b

DI3b

DI6b
DI4b

DI7b

/Clk_iB
Clk_iB

P_In_iB

Mode0_iB

Mode1_iB

DValid_iB
Pr_Out_iB

Ch_Mode_iB

DI0a

Vcal_Ai

Vcal_Bi

Do1b
Do2b

Do4b
Do5b
Do6b
Do7b

Do3b

Do0b

Do1a
Do2a

Do4a
Do5a
Do6a
Do7a

Do3a

Do0a

/Clk_OUTa

AVDD_A

SecBias_Oa

PrimBias_OaPrimBias_Ob

SecBias_Ob

VCAL_Ao
Clk_iA
/Clk_iA

SVXGND

GNDSEQ

GNDC

GNDA

GNDA

R1672
SEL

U32

72pin FB Connect

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18

D1
D2
D3
D4
D5
D6
D7
D8
D9

D10
D11
D12
D13
D14
D15
D16
D17
D18

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18

C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18

JE1

CONNECTOR EDGE 80

43
42
4140

39
38
37

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44

43
42
4140

39
38
37

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44

JP5

HEADER 10

1
2
3
4
5
6
7
8
9
10

R312
SEL

R1293

0



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SVX Chips

(Front Panel)

80-pin connector is to be a Mini-D,
3M part number N10280-52E2VC

Clock signals go through the
10-contact header to a daughter
board with coax connectors. 
Coax Connectors are Johnson MMCX
connectors (p.n. 135-3701-311)

(a.k.a. Temp_Ret_C)

(a.k.a. Temp_Ret_D)

(Back Plane)

> 1.2k       EIA 0603
1.1k         EIA 1206
1k           EIA 0805
910          EIA 0603 1/16 W

The Follwing resistor values and
to be in the indicated package:

< 250        EIA 1206 1/8 W

Sequencer Side

250-900      EIA 0805 1/10 W

HEP008 3.3

Channels C & D Connectors

B
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Title

Size Document Number Rev

Date: Sheet of

AVDD_C

AVDD_D

AVDD2_D

VCAL_Do

Temp_C

P_In_oC
Mode0_oC
Mode1_oC

Ch_Mode_oC
DValid_oC
Pr_Out_oC

Clk_OUTc

Clk_OUTd

/Clk_OUTd

Temp_D

DValid_oD

Mode1_oD
Mode0_oD

Ch_Mode_oD

P_In_oD

Pr_Out_oD

HDI_EN_C

HDI_EN_D

DIR_C

DI5c

DI1c

DI2c

DI3c

DI6c
DI4c

DI7c

/Clk_iC
Clk_iC
P_In_iC
Mode0_iC

Mode1_iC Ch_Mode_iC

DValid_iC
Pr_Out_iC

DIR_D

DI0d

DI5d
DI1d

DI2d

DI3d

DI6d
DI4d

DI7d

/Clk_iD
Clk_iD

P_In_iD

Mode0_iD

Mode1_iD

DValid_iD
Pr_Out_iD

Ch_Mode_iD

DI0c

Vcal_Ci

Vcal_Di

Do1d
Do2d

Do4d
Do5d
Do6d
Do7d

Do3d

Do0d

Do1c
Do2c

Do4c
Do5c
Do6c
Do7c

Do3c

Do0c

/Clk_OUTc

VCAL_Co

PrimBias_Oc

SecBias_Oc SecBias_Od

DVDD_D

PrimBias_Od

DVDD_C

AVDD2_CSVXGND

GNDA

GNDA

GNDSEQ

GNDC
JE2

CONNECTOR EDGE 80

43
42
4140

39
38
37

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44

43
42
4140

39
38
37

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44

JP18

HEADER 10

1
2
3
4
5
6
7
8
9
10

U59

72pin FB Connect

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18

D1
D2
D3
D4
D5
D6
D7
D8
D9

D10
D11
D12
D13
D14
D15
D16
D17
D18

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18

C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18

R313
SEL

R1673
SEL



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SVX Chips

(Front Panel)

80-pin connector is to be a Mini-D,
3M part number N10280-52E2VC

Clock signals go through the
10-contact header to a daughter
board with coax connectors. 
Coax Connectors are Johnson MMCX
connectors (p.n. 135-3701-311)

(a.k.a. Temp_Ret_E)

(a.k.a. Temp_Ret_F)

(Back Plane)

> 1.2k       EIA 0603
1.1k         EIA 1206
1k           EIA 0805
910          EIA 0603 1/16 W

The Follwing resistor values and
to be in the indicated package:

< 250        EIA 1206 1/8 W

Sequencer Side

250-900      EIA 0805 1/10 W

HEP008 3.3

Channels E & F Connectors

B
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Title

Size Document Number Rev

Date: Sheet of

VCAL_Eo

DVDD_F

AVDD_F

AVDD2_F

VCAL_Fo

P_In_oE
Mode0_oE
Mode1_oE

Ch_Mode_oE
DValid_oE
Pr_Out_oE

Clk_OUTe

Clk_OUTf

/Clk_OUTf

Temp_F

DValid_oF

Mode1_oF
Mode0_oF

Ch_Mode_oF

P_In_oF

Pr_Out_oF

HDI_EN_E

HDI_EN_F

DIR_E

DI5e

DI1e

DI2e

DI3e

DI6e
DI4e

DI7e

/Clk_iE
Clk_iE
P_In_iE
Mode0_iE

Mode1_iE Ch_Mode_iE

DValid_iE
Pr_Out_iE

DIR_F

DI0f

DI5f
DI1f

DI2f

DI3f

DI6f
DI4f

DI7f

/Clk_iF
Clk_iF

P_In_iF

Mode0_iF

Mode1_iF

DValid_iF
Pr_Out_iF

Ch_Mode_iF

DI0e

Vcal_Ei

Vcal_Fi

Do1f
Do2f

Do4f
Do5f
Do6f
Do7f

Do3f

Do0f

Do1e
Do2e

Do4e
Do5e
Do6e
Do7e

Do3e

Do0e

/Clk_OUTe

SecBias_Of

PrimBias_Of

SecBias_Oe

PrimBias_Oe

AVDD_E

AVDD2_E

DVDD_E

Temp_E

SVXGND

GNDA

GNDA

GNDSEQ

GNDC

R1674
SEL

R314
SEL

U60

72pin FB Connect

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18

D1
D2
D3
D4
D5
D6
D7
D8
D9

D10
D11
D12
D13
D14
D15
D16
D17
D18

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18

C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18

JP19

HEADER 10

1
2
3
4
5
6
7
8
9
10

JE3

CONNECTOR EDGE 80

43
42
4140

39
38
37

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44

43
42
4140

39
38
37

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SVX Chips

(Front Panel)

80-pin connector is to be a Mini-D,
3M part number N10280-52E2VC

Clock signals go through the
10-contact header to a daughter
board with coax connectors. 
Coax Connectors are Johnson MMCX
connectors (p.n. 135-3701-311)

(a.k.a. Temp_Ret_G)

(a.k.a. Temp_Ret_H)

(Back Plane)

> 1.2k       EIA 0603
1.1k         EIA 1206
1k           EIA 0805
910          EIA 0603 1/16 W

The Follwing resistor values and
to be in the indicated package:

< 250        EIA 1206 1/8 W

Sequencer Side

250-900      EIA 0805 1/10 W

HEP008 3.3

Channels G & H Connectors

B
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Title

Size Document Number Rev

Date: Sheet of

VCAL_Go

AVDD_G

DVDD_H

AVDD_H

AVDD2_H

VCAL_Ho

Temp_G

P_In_oG
Mode0_oG
Mode1_oG

Ch_Mode_oG
DValid_oG
Pr_Out_oG

Clk_OUTg

Clk_OUTh

/Clk_OUTh

Temp_H

DValid_oH

Mode1_oH
Mode0_oH

Ch_Mode_oH

P_In_oH

Pr_Out_oH

HDI_EN_G

HDI_EN_H

DIR_G

DI5g

DI1g

DI2g

DI3g

DI6g
DI4g

DI7g

/Clk_iG
Clk_iG
P_In_iG
Mode0_iG

Mode1_iG Ch_Mode_iG

DValid_iG
Pr_Out_iG

DIR_H

DI0h

DI5h
DI1h

DI2h

DI3h

DI6h
DI4h

DI7h

/Clk_iH
Clk_iH

P_In_iH

Mode0_iH

Mode1_iH

DValid_iH
Pr_Out_iH

Ch_Mode_iH

DI0g

Vcal_Gi

Vcal_Hi

Do1h
Do2h

Do4h
Do5h
Do6h
Do7h

Do3h

Do0h

Do1g
Do2g

Do4g
Do5g
Do6g
Do7g

Do3g

Do0g

/Clk_OUTg

SecBias_Og

PrimBias_OgPrimBias_Oh

SecBias_Oh

DVDD_G

AVDD2_G

SVXGND

GNDA

GNDA

GNDC

GNDSEQ

JE4

CONNECTOR EDGE 80

43
42
4140

39
38
37

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44

43
42
4140

39
38
37

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44

R1675
SEL

U61

72pin FB Connect

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18

C1
C2
C3
C4
C5
C6
C7
C8
C9

C10
C11
C12
C13
C14
C15
C16
C17
C18

D1
D2
D3
D4
D5
D6
D7
D8
D9

D10
D11
D12
D13
D14
D15
D16
D17
D18

A1
A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18

B1
B2
B3
B4
B5
B6
B7
B8
B9

B10
B11
B12
B13
B14
B15
B16
B17
B18

C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18

D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18

JP20

HEADER 10

1
2
3
4
5
6
7
8
9
10

R317
SEL

R1285
0



4

4

3

3

2

2

1

1

B B

A A

Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.
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Title:

of

Document Number:

Date:

TPA1

TPA0

TPA2

TPA4
TPA5

TPA3

CHAA0

CHAA7

CHAB7

CHAB6

CHAB5

CHAB4

CHAB3

CHAB2

CHAB1

CHAB0

CHAA7

CHAA6

CHAA5

CHAA4

CHAA3

CHAA2

CHAA1

CHAA0

CHAA6
CHAA5

CHAA4
CHAA3

CHAA2
CHAA1

CHAB2

CHAB0

CHAB7

CHAB6

CHAB5

CHAB4

CHAB3

CHAB1

TPA4

TPA0

TPA1

TPA3

TPA2

TPA5

AN6CHAB6

CHAB5

AL6

AL5

AL7

CHAB4

AN3CHAB3

AM4

CHAB2

AM7

AM3

AM2 AN1CHAB1

AM1
CHAB0

AL0

AN0

AN4

AN5

AN2

AM0

DIR_A
CHAB7 AN7

AM6

AM5

DGATEA

AL1

AL2

AL3

AL4

DIR_A

BOFFOE_EN_A

/Clk_iA
Clk_iA

P_In_iA
Mode0_iA
Mode1_iA

Ch_Mode_iA
DValid_iA
Pr_Out_iA

P_In_oA
Mode0_oA
Mode1_oA
Ch_Mode_oA
DValid_oA
Pr_Out_oA

+5Va

DI0a

DI5a

DI1a
DI2a
DI3a

DI6a

DI4a

DI7a

Do1a

Do2a

Do4a

Do5a

Do6a

Do7a

Do0a

Do3a

/CLKPINA

IC_POWER_A

Dvalid_outA

Dvalid_inA

VCC

VCC

VCC VCC

VCC

VCC

C28

470p

R81

160

TP5
1

Q14
BFR92

Q17
BFR92

R1350

0

R1371

0

C29

470p

R67

160

R1335
0

R87

75

R91

160

TP6
1

TP11
1

R13690

TP4
1

R1365

400

R134291

R90

160

TP2
1

R1366

0

TP13
1

TP12
1

R89

160

TP8
1

Q18
BFR92

C21
0.1u

R13490

R88

160

C33
0.1u

TP15
1

R13540

TP14
1

Q13
BFR92

R52

0

U170B

SN75ALS191/SO

3
6

5

1
4

TP16
1

R1343

400

R54

0

TP10
1

R1363

24

R37

160

R56

0

R137291

U6

74ABT541

2
3
4
5
6
7
8
9

1
19

18
17
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.
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Capacitors are for VCC pins 3,
18, 34, 39, 51, 66, 82, and 91
on the Altera chip.  Pins 11,
26, 38, 43, 59, 74, 86, and 95
are tied to ground, as
programmed by R. Taylor.

EMP7064STC100 is a 44-pin smd device (Altera).  It
can be programmed on board with an Altera
Bit-Blaster.
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18, 34, 39, 51, 66, 82, and 91
on the Altera chip.  Pins 11,
26, 38, 43, 59, 74, 86, and 95
are tied to ground, as
programmed by R. Taylor.

EMP7064STC100 is a 44-pin smd device (Altera).  It
can be programmed on board with an Altera
Bit-Blaster.
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Capacitors are for VCC pins 3,
18, 34, 39, 51, 66, 82, and 91
on the Altera chip.  Pins 11,
26, 38, 43, 59, 74, 86, and 95
are tied to ground, as
programmed by R. Taylor.

EMP7064STC100 is a 44-pin smd device (Altera).  It
can be programmed on board with an Altera
Bit-Blaster.

The enable signals are
anticipated to be active high.
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Capacitors are for VCC pins 3,
18, 34, 39, 51, 66, 82, and 91
on the Altera chip.  Pins 11,
26, 38, 43, 59, 74, 86, and 95
are tied to ground, as
programmed by R. Taylor.

EMP7064STC100 is a 44-pin smd device (Altera).  It
can be programmed on board with an Altera
Bit-Blaster.

The enable signals are
anticipated to be active high.
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CardAddr[0..4] will each
be hardwired on the
backplane to Vcc or GNDD
to represent with binary
the card address.
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Ferrite Beads should have a rate DC current
of 6A or more. MURATA p.n. BLM41P600SPT.

SVX grounds should be
jumpered to either GNDD or
GNDA.  Res. should be near
80-pin connectors.

Place near 80-pin connectorPlace near backplane connector

Power Supply Decoupling
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74HCT14 clock circuit was designed as
suggested in the MOTOROLA High-Speed
CMOS Data Book (pg. 2-26)

M011: State Machine Clock Generator
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R1134
7.32k

R1133
4.99k

R1129
3.48k

U124C

LM339D

9

8

3
12

14

+

-

V
+

V
-

OUT

U124D

LM339D

11

10

3
12

13

+

-

V
+

V
-

OUT

R1131
22.1k R1132

63.4k

R1315
51.1k
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through
thermistor

(a.k.a. Temp_Ret_A)

Decoupling capacitors, place close to IC.
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Title:
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Document Number:

Date:

VTemp_A

Temp_A

+5Va

+V2
+V2

+V2

GNDA GNDA

GNDA

GNDA
GNDA

GNDA

GNDA

GNDA

15V+

15V+

GNDA

GNDA

GNDA

GNDA

VCC

VCC
VCC

R130

6.65k R134

1.78k

R131

13.0k

R142

10

R141

1M

1
2 C56

0.1u

+ C55

10u

+

C57
10u

D11
LM4040AIM3-5.0

1
2

3

R129

100k

1
2 C58

0.1u

R136

1k

C52

.01u

C54

0.1u

C51

1u

C53

.01u

U12B

MC33272AD

6

5

7

8
4

-

+

OUT

V
+

V
-

R137

sel

U16B

AD822BR5

6

8
4

7

+

-

V
+

V
-

OUTR138

sel

U16A

AD822BR3

2

8
4

1

+

-

V
+

V
-

OUT

R139

38.3k

U10B
OP284ES6

5

7

8
4

-

+

OUT

V
+

V
-

R140

sel

R128

100

R135

10k
Q1 MMBT2907ALT11

2
3

R133

1k

R132

sel
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_A)

Decoupling capacitors, place close to IC.
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VTemp_B

Temp_B

+5Vb

+V2b
+V2b

+V2b

GNDA GNDA

GNDA

GNDA
GNDA

GNDA

GNDA

GNDA

15V+

15V+

GNDA

GNDA

GNDA

GNDA

VCC

VCC
VCC

R281

sel

1
2 C115

0.1u

R282

38.3k

U25B
OP284ES6

5

7

8
4

-

+

OUT

V
+

V
-

R283

sel

C109

.01u

R284

1M

C111

0.1u

Q2 MMBT2907ALT11

2
3

C108

1u

R276

1k

R271

100

R275

sel

U27B

MC33272AD

6

5

7

8
4

-

+

OUT

V
+

V
-

U31B

AD822BR5

6

8
4

7

+

-

V
+

V
-

OUT

U31A

AD822BR3

2

8
4

1

+

-

V
+

V
-

OUT

R277

1.78k

R274

13.0k

D22
LM4040AIM3-5.0

1
2

3

R285

10

R279

1k

1
2 C113

0.1u

+ C112

10u

+

C114
10u

R278

10k

C110

.01u

R280

sel

R273

6.65k

R272

100k
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_C)

Decoupling capacitors, place close to IC.
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VTemp_C

Temp_C

+5Vc

+V2c
+V2c

+V2c

GNDA GNDA

GNDA

GNDA

GNDA

GNDA
GNDA

GNDA

GNDA

GNDA

GNDA

15V+

15V+

GNDA

VCC

VCC

VCC

R1140

1k

R1139

sel

R1141

1.78k
D83

LM4040AIM3-5.0
1

2

3

R1138

13.0k

R1149

10

R1143

1k

1
2 C464

0.1u

+ C463

10u

+

C465
10u

C461

.01u

R1136

100k

1
2 C466

0.1u

U92B
OP284ES6

5

7

8
4

-

+

OUT

V
+

V
-

C460

.01u

C462

0.1u

C459

1u

R1142

10k

R1135

100

R1144

sel

U94B

MC33272AD

6

5

7

8
4

-

+

OUT

V
+

V
-

R1137

6.65k

U127B

AD822BR5

6

8
4

7

+

-

V
+

V
-

OUTR1145

sel

U127A

AD822BR3

2

8
4

1

+

-

V
+

V
-

OUT

R1146

38.3k

R1147

sel
R1148

1M

Q3 MMBT2907ALT11

2
3



4

4

3

3

2

2

1

1

B B

A A

Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through
thermistor

(a.k.a. Temp_Ret_D)

Decoupling capacitors, place close to IC.
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VTemp_D

Temp_D

+5Vd

+V2d
+V2d

+V2d

GNDA GNDA

GNDA

GNDA

GNDA

GNDA
GNDA

GNDA

GNDA

GNDA

GNDA

15V+

15V+

GNDA

VCC

VCC

VCC
C470

0.1u

C467

1u

R1158

10k

R1156

1k

R1155

sel

R1160

sel

R1163

sel

R1159

1k

R1157

1.78k

R1161

sel

Q4 MMBT2907ALT11

2
3

+

C473
10u

+ C471

10u

R1162

38.3k

1
2 C474

0.1u

R1154

13.0k

R1165

10

C469

.01u

U128A

AD822BR3

2

8
4

1

+

-

V
+

V
-

OUT

R1152

100k

1
2 C472

0.1u

R1151

100

D84
LM4040AIM3-5.0

1
2

3

U126B

MC33272AD

6

5

7

8
4

-

+

OUT

V
+

V
-

U125B
OP284ES6

5

7

8
4

-

+

OUT

V
+

V
-

C468

.01u

U128B

AD822BR5

6

8
4

7

+

-

V
+

V
-

OUT

R1164

1M

R1153

6.65k
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_E)

Decoupling capacitors, place close to IC.

Temperature Monitoring

B

Electronics Design Laboratory

Tim J. Sobering
124 Burt Hall
Kansas State University

REV

Page

Size

Manhattan, KS  66506-0400

HEP008 3.3

91 98Tuesday, November 21, 2000

Title:

of

Document Number:

Date:

VTemp_E

Temp_E

+5Ve

+V2e
+V2e

+V2e

GNDA GNDA

GNDA

GNDA

GNDA

GNDA
GNDA

GNDA

GNDA

GNDA

GNDA

15V+

15V+

GNDA

VCC

VCC

VCC

U131B

AD822BR5

6

8
4

7

+

-

V
+

V
-

OUT

R1169

6.65k

R1177

sel

R1178

38.3k

R1181

10

R1180

1M

Q5 MMBT2907ALT11

2
3

D85
LM4040AIM3-5.0

1
2

3

R1172

1k

+

C481
10u

R1173

1.78k

R1170

13.0k

1
2 C482

0.1u

R1175

1k

1
2 C480

0.1u

+ C479

10u

C475

1u

C477

.01u

R1168

100k

U131A

AD822BR3

2

8
4

1

+

-

V
+

V
-

OUT

U95B
OP284ES6

5

7

8
4

-

+

OUT

V
+

V
-

C476

.01u

R1179

sel C478

0.1u

R1174

10k

R1167

100

R1176

sel

U97B

MC33272AD

6

5

7

8
4

-

+

OUT

V
+

V
- R1171

sel
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_F)

Decoupling capacitors, place close to IC.
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VTemp_F

Temp_F

+5Vf

+V2f
+V2f

+V2f

GNDA GNDA

GNDA

GNDA

GNDA

GNDA
GNDA

GNDA

GNDA

GNDA

GNDA

15V+

15V+

GNDA

VCC

VCC

VCC

+

C489
10u

R1186

13.0k

R1197

10

C485

.01u

R1184

100k

1
2 C488

0.1u

R1183

100

1
2 C490

0.1u

U129B
OP284ES6

5

7

8
4

-

+

OUT

V
+

V
-

C484

.01u

U132B

AD822BR5

6

8
4

7

+

-

V
+

V
-

OUTR1192

sel

U132A

AD822BR3

2

8
4

1

+

-

V
+

V
-

OUT

R1196

1M

C486

0.1u

R1185

6.65k

C483

1u

D86
LM4040AIM3-5.0

1
2

3

R1193

sel

U130B

MC33272AD

6

5

7

8
4

-

+

OUT

V
+

V
-

R1190

10k

R1188

1k

R1187

sel

R1194

38.3k

R1195

sel

R1191

1k

R1189

1.78k

Q6 MMBT2907ALT11

2
3

+ C487

10u
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_G)

Decoupling capacitors, place close to IC.
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VTemp_G

Temp_G

+5Vg

+V2g
+V2g

+V2g

GNDA GNDA

GNDA

GNDA

GNDA

GNDA
GNDA

GNDA

GNDA

GNDA

GNDA

15V+

15V+

GNDA

VCC

VCC

VCC

C492

.01u

U98B
OP284ES6

5

7

8
4

-

+

OUT

V
+

V
-

R1208

sel

U135A

AD822BR3

2

8
4

1

+

-

V
+

V
-

OUT

R1206

10k U135B

AD822BR5

6

8
4

7

+

-

V
+

V
-

OUT

R1211

sel

U100B

MC33272AD

6

5

7

8
4

-

+

OUT

V
+

V
-

R1210

38.3k

R1199

100

R1209

sel

R1201

6.65kR1203

sel

R1204

1k

Q7 MMBT2907ALT11

2
3

R1212

1M

R1213

10

R1202

13.0k
R1205

1.78k
D87

LM4040AIM3-5.0
1

2

3

+

C497
10u

+ C495

10u 1
2 C496

0.1u

R1207

1k

1
2 C498

0.1u

R1200

100k

C493

.01u

C491

1u

C494

0.1u
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_H)

Decoupling capacitors, place close to IC.

Temperature Monitoring

B

Electronics Design Laboratory

Tim J. Sobering
124 Burt Hall
Kansas State University

REV

Page

Size

Manhattan, KS  66506-0400

HEP008 3.3

94 98Tuesday, November 21, 2000

Title:

of

Document Number:

Date:

VTemp_H

Temp_H

+5Vh

+V2h
+V2h

+V2h

GNDA GNDA

GNDA

GNDA

GNDA

GNDA
GNDA

GNDA

GNDA

GNDA

GNDA

15V+

15V+

GNDA

VCC

VCC

VCC

R1220

1k

Q8 MMBT2907ALT11

2
3

R1221

1.78k

R1223

1k

R1229

10

R1218

13.0k

+

C505
10u

+ C503

10u 1
2 C504

0.1u

R1216

100k

C501

.01u

C500

.01u

U133B
OP284ES6

5

7

8
4

-

+

OUT

V
+

V
-

1
2 C506

0.1u

R1215

100

C499

1u

R1224

sel C502

0.1u

R1222

10k

U136A

AD822BR3

2

8
4

1

+

-

V
+

V
-

OUT

R1225

sel

U136B

AD822BR5

6

8
4

7

+

-

V
+

V
-

OUT

R1217

6.65k

U134B

MC33272AD

6

5

7

8
4

-

+

OUT

V
+

V
-

R1228

1M

R1227

sel

D88
LM4040AIM3-5.0

1
2

3

R1226

38.3k

R1219

sel
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VCAL_Ao VCAL_Bo

Vcal_Ai Vcal_Bi

GNDA GNDA

GNDA GNDA

GNDAGNDA

GNDA

15V+15V+

15V+

R311
10k

R309

511R310
10k

R308

511

1
2 C124

0.1u

R306
10k

R307
10k

U34A

OP284ES
2

3

1

8
4

-

+

OUT

V
+

V
-

U34B

OP284ES
6

5

7

8
4

-

+

OUT

V
+

V
-
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VCAL_Co VCAL_Do

Vcal_Ci Vcal_Di

GNDA GNDA

GNDA GNDA

GNDAGNDA

GNDA

15V+15V+

15V+

R1233

511

R1234

511R1235
10k

R1231
10k

R1232
10k

U137A

OP284ES
2

3

1

8
4

-

+

OUT

V
+

V
-

R1236
10k

U137B

OP284ES
6

5

7

8
4

-

+

OUT

V
+

V
-

1
2 C507

0.1u
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VCAL_Eo VCAL_Fo

Vcal_Ei Vcal_Fi

GNDA GNDA

GNDA GNDA

GNDAGNDA

GNDA

15V+15V+

15V+

R1240

511R1242
10k

U138A

OP284ES
2

3

1

8
4

-

+

OUT

V
+

V
-

R1238
10k

1
2 C508

0.1u

U138B

OP284ES
6

5

7

8
4

-

+

OUT

V
+

V
-

R1237
10k

R1239

511R1241
10k
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